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I. The Defcription and life of an Arithmetical 
Machine invented by Chriftian-Ludovicus 
Gerften, R 1(. S. Trofeffor of Matbematicks 
in the Univerfity of GieiTen. Infcribed to 
Sir Hans Sloane, Bart. Vrefident of the 
Royal Society. [See Tab. ■F'£«i 5 2 : >3}4j5«] 

SIR, 

E 1 N G at prefent on the Point of returning 
Home, I think myfelf obliged before my 
Departure, to return my humble Thanks to 
that Learned Body the Royal Society, over which 
you prefide, for the Honour they have lately done 
me, in chufing me a Member ; and to make a 
grateful Acknowledgment to you in particular, 
for the many Favours and Civilities, which, accord- 
ing to that amiable Character of Benevolence to all 
Strangers in general, you have been pleafed to be- 
ftow on me. 

It is now a Duty incumbent on me to communi- 
cate to the Royal Society from time to time any 
thing new and curious, which may fall in my way : 
Therefore I now lay before them a Draught and De- 
fcription of an Arithmetical Machine, which I in* 
vented about twelve or thirteen Years ago. 

Sir Samuel Morland was, for ought I know, the 
firft who undertook to perform Arithmetical Opera- 
tions by Wheel-work. To this end he invented 
two different Machines, one for Addition and Sub- 
Jlrattion, the other for Multiplication, which he 
publifhed in London, in the Year 1673, in /mall 
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Twelves. He gives no more than the outward 
Figure of the Machines, and fhews the Method of 
working them. But as by this every one, who has 
any Skill in Mechanicks, will be able to guefs, how 
the inward Parts ought to be contrived ; fo it can- 
not be denied, that thefe are two different Machines, 
independent of one another ; that the laft, which 
is for Multiplication, is nothing elfe but an Appli- 
cation of the Neipperian Bones on flat moveable 
Disks ; confequently that his Invention alone is not 
fit to perform juflly all Arithmetical Operations. 

After him the celebrated Baron de Leibnitz, the 
Marchefe Totem, and Mr. Leupold took this Un- 
dertaking in hand, and attempted to perform it after 
different Methods. 

The firft publifhed his Scheme in the Year 1709, 
in the Mifcellanea Berolinenjia, but then he gave 
only the outward Figure of the Machine. Signor 
Toleni communicated his, but explaining at the 
fame time its inward Conftru&ion, in his Mifcellanea 
of the fame Year, 1709. Mr. Leupold's Machine, 
together with thofe of Mr. de Leibnitz and Signor 
Toleni, were inferted mhisTbeatrum Arithmetico- 
Geometricum, publifhed at Leipzig in 1717, after 
the Author's Death, yet imperfect, as it is owned 
in the Book itfelf. 

Befides thefe, I learned from feveral French 
Journals, that Charles Ta/cal invented one, which 
however I never had the fight of.* 

* The Defcription of tins Machine is fince. printed by M. Gallon in 
Iris Colledion of Machines and Inventions approved by the Academy 
ef Sciences at Paris (publifhed in French at Paris, 1735. in Quarto, in 
Six Tomes) in Tom. IV-. p. 137 ; and likewife another by M. Lefpine, 
Tom. IV. p. 131 ; and three more by M. Htlltrin de Boijlijfandeait, 
"lem.V. p. 103, 117, c 1*1. 
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I took the Hint of mine from that of Mr. de 
Leibnitz^ which put me upon thinking how the 
inward Structure might be contrived : But as it was 
not pofllble for me to hit upon the original Ideas of 
that Great Man, an exacl: Enquiry into the Nature 
of Arithmetical Operations furnilhed me at Jaft 
with others, which I exprelTed in a rough Model 
of Wood, and mewed to fome Patrons and Friends, 
who encouraged me to have another made of Brafs : 
But the want of an Artificer, able enough to execute 
my Ideas, made me delay it till the Year 1715- ; 
when having fpare Time, and finding an Inclination 
to divert myfelf with Mechanical Operations, I fet 
about it, and finilhed the whole Work, fitted to a 
Reckoning not exceeding feven Places. And in 
'December of the fame Year, I had the Honour to 
lay this Machine before my Sovereign, the prefent 
Landgrave of Heffen e DarmJ?adt, and the Hereditary 
Prince his Son, to whom I demonftrated the Me- 
chanifm of the whole Invention. 

I own that the gracious Reception it met with 
from both their Highnefles, as well as the exprels 
Recommendation of Mr. de Wieger, one of the 
Prince's Privy-Council, would have been powerful 
Inducements for me to have publifh'd at that time an 
Account of my Machine ; but I was checked by 
the Uncertainty I was under, whether poiTibly 
Mr. Leibnitz's Machine had not been brought to its 
Perfection ; in which cafe there is no doubt but the 
Operation of his Machine, if it would really per- 
form what is promifed in the Defcription, would 
have been eafier than mine, and confequently pre- 
ferable to it, provided its Structure did not prove 
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too intricate, nor that the working of it took up 
too much time. 

But at prefent, being certain that none of 
Mr. Leibnitz's Invention has yet appeared in fuch 
a State of Perfe&ion, as to have anfwer'd the EfrecT: 
propofed, and that thefe of mine differ from all thofe 
mentioned above, fancying at the fame time, that 
Perfons who underftand Mechanicks, will find ic 
plain, pra&icable, and exadt, in regard to its various 
Effedts, I make no Scruple to prefent to -the Royal 
Society this Invention, the Product of my younger 
Years indeed, but now with the feveral Amend- 
ments I have fince added to it, as a Mark of the 
Refpedt and Veneration I have for this illuftrious 
Body. 

The Particulars of it are as follows : 

There are as many Sets of Wheels and moveable 
Rulers as there are Places in the Numbers to be cal- 
culated. Fig. i. ihews three of them, by which 
one may eaniy conceive the reft. A A fhews the 
firft Syftem or the Figures of Unites, according to 
its inward Stru&ure. B B and C C fhews the fecond 
and third Syftem, viz, of Tens and Hundreds, ac- 
cording to their outward Form. We fhall firft con- 
sider A A ; where acta, is a flat Bottom of a Brafs 
Plate, which may be skrewed on either upon a par- 
ticular Iron Frame, or only upon a ftrong Piece of 
Walnut-Tree, doubled with the Grain crofs'd. In 
this Syftem are two moveable Rules gggg, and kkk, 
the firft of which I call the Operator, the fecond 
the Determinator. There are befides two Wheel- 
Works, the upper one is for Addition and Sub- 
ftraffion, the lower one ferves for Multiplication 
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and e Divifion. The upper one is provided firfl: with a, 
an oblique Ratchet- Wheel of 10 Teeth, of what 
Diameter you pleafe, on which, however, depends 
the Length and Breadth of the Syftem itielf. This 
Wheel has a Stop r, with a depreffing Spring / ; 
Under the Wheel a is a fmaller Wheel b of the 
fame Shape : Both a and b are rivetted together, 
and fixed on a common Axis. Under the Wheel b 
lies a third/, which is a common Tooth-Wheel of 
20 or more Teeth, according as one pleafes : It is 
larger than b, and fmaller than a-, turns about the 
fame Axis with the other two above it, and upon it 
is fixed a Stop c, with the Spring d, which catches 
the oblique Teeth of the Wheel b. Immediately 
under this Wheel lies the upper Part of the Opera- 
tor, which may be beft made of Iron or Steel. The 
Wheels may all be of Brafs, except the upper one. 
The Operator is of the fame Thicknefs all over, 
and in its upper Part are fixed as many round Steel 
Pins as there are Teeth in the Wheel f, which are 
to catch the Teeth of this Wheel, and move it 
backwards and forwards. The Height of thole 
Pins ought exadly to anfwer the Thicknefs of the 
Wheel f. The Axis of the Wheels a and b is kept 
perpendicularly by the Bridge ee, which is skrewed 
to the Bottom, as appears by the Figure. The 
Operator gggg moves on the Side, above, and in 
the Middle in two Brafs Grooves i i i and q q ; about 
D it jets out, on which Projection a Piece of Iron h 
mufl be well fattened, having a ftrong Pin, on which 
the Handle z fits, as you fee in the Syftem B B. The 
Side D itfelf Hides in another Groove s j, and in its 
inner Corner joins to it the Determinator k k k, of 
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the fame Thicknefs with the Operator, the Shape 
of which is fufficiently exprefied in the Figure. 
This Hides alfo up and down, on the one Side in 
the Groove s s, and v on the other Side, where it is 
fmalleft, in a fmall Piece of Brafs u, and where it 
is broadeft, above in the Operator itfelf, which is 
either hollowed out into another Groove, or filed 
off obliquely. The Aiding Part of the Determina- 
tor ought afterwards alfo to be fitted to it. Its 
chief Part is the Lock «, (landing perpendicular on 
its broad Part. I have drawn it feparately in Fig. 4. 
B B, in which the Hiding Stop c, which is prefTed 
down by its Spring d, but raifed by the Tricker a a. 
That Tricker has a Pin b, on which is skrewed on 
the fmall Handle // (Fig.i. in the Syftems BB and 
CC.) In the Brafs Bottom A A (or act. Fig, 1.) you 
mud file out 10 Ratchet-Teeth or Kerfs, purpoiely 
for the Stop of this Lock, or, which is better, you 
may infert into the Brafs Bottom a fmall Piece of Iron 
filed out according to this Figure. The Partition 
and Length of thefe Rachet-Teeth in the Bottom 
muft fit exactly with the Circumference of the 
Wheel/, (Fig. 1. Syftem A A,) with this Direction, 
that if the Lock is kept by the uppermoft Tooth 
in the Bottom, the Operator cannot be moved at 
all ; but when by prefiing down the Tricker aa, 
(Fig. 4 ) the Determinator is moved down, and is 
ftopp'd by the fecond or third Tooth in the Bottom, 
the Operator being alfo drawn down as far as the 
Determinator permits, makes the Stop c ( Fig. r. 
Syft. A A) Hide over 1 or x Teeth of" the fecond 
Wheel b ; confequently the feme Stop c, muft Aide 
over 9 Teeth, when the Lock of the Determinator 
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will ftand before the ioth Tooth in the Bottom, and 
the Operator is pulled down fo far. If you have a 
mind to apply thefe Rachet-Teeth on the Outfide of 
the Plate o o, that covers the Whole, you may fit 
the Lock to it accordingly : But in this Cafe the 
Covering-Plate muft be well fattened. 

For Multiplication and T>ivifion, there is pro- 
perly in each Syftem but one Wheel, likewife di- 
vided into 10 Rachet-Teeth, on which is rivetted 
the round Plate /, on which are engraved the Num- 
bers or Figures : Thefe Wheels have no occafion 
for any Bridge, but may turn about a ftrong Pin of 
Steel, folder'd to the Bottom. The Rachet- Wheel m m 
refts on one Side upon the Determinator, and upon 
a Piece of Brafs of the fame Thicknefs, to which 
are fattened the Stop «, and the Spring/. Upon 
the Operator is another Stop o, with its Spring ; 
which Stop has a fmall Arm at o, which is checked 
by a fmall Studd, to hinder the Spring's preffing 
the Stop lower down than it ought : By which 
Contrivance it is fo order'd, that after the Operator 
is flid down fo far as it can go, in being flid up 
again, the Stop o will turn but one Tooth of the 
Wheel mm. The round Plate / has in its Middle a 
fmall hollow Axis, on which are turned firft two 
Shoulders, and then a Skrew : This Skrew in the 
Syftem A A is an ordinary one, winding from the 
left to the right. 

But as each Syftem ought to have Communication 
with the preceding one, though not with that which 
follows ; to this end a projecting Tooth of Commu- 
nication made of Steel $ is rivetted to the upper 
Plane of the uppermoft Wheel a. This Tooth 
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mud be p'Lced exactly on the Point of a Tooth of 
the Wheel, and by its Revolution catches and turns 
every time but one Tooth of the uppermoft Wheel 
of the preceding Syftem, Hiding over the following 
one (if there be any) without touching it. For this 
reafon the Planes of the Brafs Bottoms in all the 
Syftems ought to incline a little. This will bell ap- 
pear from the Vertical Section, Fig.r. (cut in Fig. i. 
in the Direction from ~h to f) in which a is the 
Brafs-Bottom, HH the Wood-Bottom, £ the Ope- 
rator, i the Groove, f the third common Tooth- 
Wheel, b the fecond Wheel, a the firft or upper- 
mofl Ratchet- Wheel, e the Bridge, the Covering- 
Plate, and $ the Tooth of Communication. I have 
reprefented all theie Pieces of one Thicknefs ; but 
every Artift will eafily know where to add or 
take off* 

Fig. 5. fhews the Plan and true Difpofition of the 
Teeth in the ieveral uppermoft Wheels ; that is to 
fay, The Parallel Lines AB and CD ought always 
to cut the Brafs Bottoms (which are like one ano- 
ther in Length and Breadth) length-wife into two 
equal Parts : Then the perpendicular Interfe&ion 
E F will determine the Centers a and b y of the two 
Wheels H and G. The Stop r ought every time 
to hold its Wheel in fuch a manner, that the Points 
of two Teeth coincide with the Line A B or C D. 
The Obliquity of the Teeth is the fame in both, 
with this difference however, that in G, which is a 
Wheel of the Syftem A A, (Fig. 1.) they are cut 
in from the left to the right, but in H (a Wheel of 
the Syftem B B) from right to the left. I need not 
take notice, that for making the Work more durable, 
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the Teeth are not to be cut out into quite fharp 
Points, but blunted a little, as in the Wheel H. 
The Nicety of the whole Machine chiefly confifts 
in placing the Center a and b, or (which amounts to 
the fame thing) after having chofeh the Breadth of 
the Brafs-Bottoms, in determining the Diameter of 
the uppermoft Wheel : For if that mould prove fo 
large, as-that the two Wheels H and G mould very 
near touch one another, the Tooth of Communica- 
tion will be fbort, its Operation will be of a fmall 
Force, and the Wheels themfelves will require a very 
great Exa&nefs, left by turning about the Wheel H, 
and the Tooth of Communication Handing in the 
Pofition as it is reprefented in Fig, 5", a Tooth of 
the Wheel H may touch it, and flop the Motion. 
Whereas,on the other hand,fuppofing the Centers at 
the fame Diftance, and the Diameters of both Wheels 
lefs, the Tooth of Communication will be longer : 
then fuch an Exa&nefs is not requir'd in the Wheel, 
yet more Force is neceffary for making the Tooth 
of Communication lay hold the better. Furthermore, 
it will be well for you to make the undermoft com- 
mon Tooth-Wheel as large as you can. 

From the Conftru&ion of this firft Syftem, with 
which the 3d, 5th, 7th, &c. entirely agree, one may 
eafily imagine the xd, 4th, 6th, 8th, &c. for every 
thing there alfo is the lame, except only, that it is 
inverted ; fo that what in the firft ftands on the 
Right-hand, is on the Left in the fecond. 

The Plate for Multiplication has on irs hollow 
Axis, as it is faid before, two Shoulders, the lower- 
moft of which is very fmall, the Sum of its Height, 
the Thicknefs of the Plate of the Wheel mm, and of 
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the Operator muft amount to as much as anftvers- 
to the Heighth of the Bridge ee°. On both Eud& 
of the Brais-Bottoms, the two Piece of Brafs q. <r, 
of the fame Height, are ri vetted on. This being 
done, at laft the Covering- Plates oo is prepared 
and skrewed on the Piece of Brafs m,. If rhe 
Machine be made pretty large,, the Covering- Plate 
mull: be skrewed faft,, not only to the Bridge ee^ 
but alfo not far from the Wheel of Multiplication, 
It mult be provided not only with round Holes, 
through which are to go the Axis of each upper- 
moft Wheel a, and the hollow Axis of the Plate / ; 
but it mud alfo have a long Slit,, in which the 
Operator and Determinator may be moved up and 
down> and laft of all a fmall Window over the Plate 
oi Multiplication^, through which the Figure or 
Number engraved on thePlate may appear dittin&ly. 
To the projecting Skrew /, of the Plate /, is fitted 
an Handle ffi, joined to an Index in the Shape of a 
Scythe. The Skrew in the Syftem A A is a common 
Skrew, confequently the Roundnefs of the Scythe 
muft turn from the left to the right - 7 but in rhe 
Syftem BB, where it ought to be inverted, like ail 
the other Parts, the Scythe muft turn from the right 
to the left, as in the Figure. The Ufe of this is 
to ihew which Way the Wheels are to be turned ; 
and the. Skrews are to prevent the Machine's being 
hurt by unskilful Hands. 

On the Side of the Determinator, viz. on that 
Piece which cannot be prefied down, is alio skrew- 
ed a fmall Index, which may be dire&ed to mch 
lumbers or Figures as is required. Thefe Figures 
are to be engraved in the Covering- Plate, according 
i to 
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to the Figure, and their Diftance depends on the 
Ratchet-Teeth e e (Fig. 4.) in the Brafs-Bottom. 

On the Axis of each uppermoft Wheel a (which 
Axis mult be made fquare as far as it projects over 
the Covering-Plate) is fixed a thin round Silver- Plate 
xx (in the Syftems BB and CC) or ad in Fig. 3. 
yet Co that it may not rub againft the Covering- Plate. 
It has a hollow Axis be (Fig. 3.) on which is a right 
or left Skrew, according to the Syftem it belongs to, 
and a fmall Shoulder c. To the Skrew is skrewed 
the Handle fs (Syftem BB and CC, Fig. 1.) which 
is vertically flat on the Extremity, in order ro turn 
by it the Plate and the Wheels. The Plate (as ap- 
pears by the Figure) is divided by 3 concentrick 
Circles into two Rings, in the outmoft of which are 
engraved the Numbersvfor Addition, in the inmoft 
thofe for Subtraction. I will hereafter call this Plate 
only the Silver-Plate, the firft Ring the Addition- 
Ring, the fecond the SubJIr action- Ring : Moreover 
two Indexes w and y are skrewed to the Covering- 
Plate ; w flbews the Numbers of the outmoft or 
Addition-Ring, and y thofe of the Subjiraclion- 
Ring. They have Hinges, that they may be lifted 
up, and the Silver-'Tlate taken out or put in again : 
Their Curvature ferves for a Direction, which way 
the Plates ought to be turned. A skilful Artificer 
will be able to give them a neater and handfomer 
Shape, than here in the Draught, where I would not 
cover the Numbers. 

Ail this being done, there remains now the 
Figures or Numbers to be engraved, in the manner 
following : Placeeach uppermoft Wheels (Syftem A A) 
lo, that the Tooth of Communication be ready to 
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catch (as in G, Fig. $ ) which may be eafity felr. 
Obferve ift the Silver- Plate, where the Index w points, 
and there engrave the Number or Figure 9, lower 
down in the SubJlraBion-Ring, where the Index/ 
points, engrave the Cypher 0. After, this divide 
both Rings into 10 equal Parts, one of which 
is already defigned for 9 in the Addition, and ano- 
ther for in the Subfiraft 'ion- Ring -, then obferve 
which way the Wheel turns, if from the right to 
the left, as in Syftem BB ; then you muft from the 
engraved Number 9 in the Addition- Ring, towards 
the right engrave next, then i,x, 3, 4, &c, and in 
the S u bfl raff ion- Ring towards the right alfo, from 
the already engraved 0, firfl engrave 9, then 8, 7, 6, &c. 
or dine inverjb. But if the Wheel turns from the let'c 
to the right, as in the Syftems AA and CC, you en- 
grave the Numbers or Figures in the lame Order, 
but from the right to the left (See in Fig. 1. the 
SyJ/ems BB and CC.) 

In the Multiplication-Wheels mm you muft con- 
ducl: the Index ff exactly to the Window, as it is 
drawn in the Syftem BB ; mark thePlace on the round 
Multifile ation-V late under the Window, and en* 
grave upon it the Cypher or : Then make, by two 
concentrick Circles, a Ring upon this Plate, and di- 
vide this Ring into ten equal Parts, and after the 
(already engraved) engrave on the Numbers 1, a, 3, 
4, 5", 6, 7, 8, 9, in the fame Order as it was done 
in the Addition-Ring of the Silver-Plate of the lams 
Syftem. . Laft of all, if you think fir, you may skrew 
on thin Ivory Plates, to note upon them the Num- 
bers which are to be calculated, particularly a long 
fmall one on that Side of the Slit of the Determi- 
aator, where there are no Numbers, and alfo two 
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fhorter broader ones, one under the Window of 
Multiplication, the other above the Silver- Plate. 
All this together compofes a Machine, by the help 
of which you may perform all the four Arithmeticaf 
Rules or Operations. The Way of working it, is 
as follows : 

1. As to Addition : For inftance, if you are to 
add 32 and 59 ; becaufe the hindmoft Syftem A A 
in the Figure, which ought to reprefent the Place of 
Unites, is not cover'd, let us take the Syftem BB 
for the Place of the Unites, and the Syftem CC for 
the Place of the Tens ; turn the Silver- Plates x x 
in thefe two Syftems, that the Indexes ww point 
to the two Numbers 5 and 9 ; then make the De- 
terminators //, //, point alfo to 3 and 2 : next take 
one of the two Operators, ex. gr, in B B, and pull it 
down as far as you can, and move it upwards again. 
This done, the Number 1 of the Silver-Plate in BB 
will come by this means under the Index w, and 
the Number 6 of the Silver-Plate in the Syftem C C 
under its Index at the fame time, which is 61, the 
Sum, 59 and 2. After this move the Operator of 
the Syftem CC alfo up and down, when inftead of 
6, 9 will come undei the Index ; " confequently you 
have 91 under the Indexes ww, which is the Sum 
requir'd of 59 and 32 added together. TheRealbn 
of it is plain ; for by pulling down the Operator 
of the Syftem B B fo far, the Stop e of the lower- 
mod or common Tooth- Wheel/" {vid. Syft. A A) 
will flide over two Teeth of the Ratchet-middle- 
moft Wheel b ; and by moving the Operator up 
again, the fame Stop c will turn the two Ratchet- 
Wheels a and b together, and caufe the Stop r of 
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the great or uppermoft Wheel a to Aide alio over 
two Teeth ; at the fame time the Tooth of Com- 
munication $ will move forward one Tooth of the 
uppermoft Ratchet- Wheel in the Syftem CC ; con- 
fequently on the Silver-Plate in B B, inftead of 9 
the Number 1, and in Syftem CC, inftead of 5 the 
Number 6 muft appear under their Indexes ww% 
and fo for the fame reafon, having pulled up and 
down the Operator of the Syftem C C, the Number 
6 pointed to by the Index muft be at laft changed 
into 9. 

■II. Subfirattion, Suppofe 40 the Sum, from 
which you are to fubftracl: 24 : Here you muft put 
your Sum 40 in the Subjlrattion-Rings ^ that is to 
fay, turn the Cypher in the Syftem B B, and the 
Number 4 in the Syftem CC, under the Indexes yy, 
as the Figure mews : Set the Determinators at Z4, 
as in Addition ; move alfo the Operators only once 
up and down, the Remainder 16 will appear under 
the Indexes yy. As for the Reafon of this Opera- 
tion, when you confider, that the Numbers in the 
Subjiraftion-Rings are engraved inverfo or 'dint ', as 
it is faid before, you will find that it is the fame as 
in Addition. 

III. Multiplication. For inftance ; if you are 
to multiply 43 by 3, bring the in all your Addi- 
tion-Rings to the Indexes, as alio in all your Mul- 
tiplication-Tlates in the Windows. Write down 
(which is more particularly neceflary if the Num- 
bers are larger than here) the Multiplicand 43 upon 
the Ivory-Piates near the two Determinators in the 
two Syftems BB and CC : But the Multiplicator 3, 
vou may write only on the Ivory-Plate under the 
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Window of the Syftem B B. Set the Determinators 
at 43 ; then move your Operators fucceffively as 
often up and down, till there appears in both Win- 
dows the Number 3 ;, thea you will fee on your 
Addition-Rings under the Indexes, the Product 119. 

It is eafy to underftand ; that as the Multiplica- 
tion is nothing clfe than a repeated Addition^ the 
Machine does alio perform its Operation by a re- 
peated Addition only : For the Number 3* which 
appears in the Window of the Sy flem B B, Ihews how 
many times you have added the Number 3, pointed 
by the Determinator to itfelf, which when done 
3 times* is 9. And fo the fame Number 3, which 
appears in the Window of the Syftem C C, after 
your Operation , mews how many times you 
have added the Number 4; to itfelf. I need not to 
make you obferve, that befides the two Syftems B B 
and C Ci there muft be fuppofed another, not ex* 
prefs'd in the Figure, which will Ihew the Num- 
ber 1 of the Produd 1 1% 

IV, < Divifion. If you are, for inftance,. to divide 
40 by 3,, fet your Dividend 40 in the SutrJlracJ ion- 
Rings under the Indexes yy, in the Syftem BB 
and CC ; turn the Indexes ff,ffit near the Windows 
to make appear ^ write your Divifor near the 
Determinator of the Syftem CC, and fet the Deter- 
minator at 3 ; pull the.Operator up and down, then 
you- will have 1 under the Index y\ and 1 likewile 
in trie Window. By this you fee, that you cannot 
work farther in this Syftem C C, becaufe you can- 
not fubftracl:' 3 from 1 :• You muft therefore go on, 
to the other Figure of the Dividend; viz. o, and 
in the Syftem BB fet the Determinator again at 3. 

This* 
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This being done, the firft pulling of the Operator 
up and down will produce i in the Window, and 7 
in the Subflrattion-Ring under the Index, and the 
Number 1 which remained before in theSyftem CC 
will be changed into 0. Now as 7 is more than 3, 
you mud work on accordingly ; having done it 
twice more, you will find that there remains under 
the Index jy but 1, (which is the Numerator of your 
Fraction) and below in the two Windows the Quo- 
tient 1.3. When you confider that "Divifion is no- 
thing elfe but a repeated Subjirafiion, you will alfo 
eafily underftand the reafon of this Operation. 

Thofe that underftand the matter ever fo little, may 
now eafily conceive how they are to proceed with 
this Machine in larger Examples ; However, for 
greater Clearnefs, 1 will explain it by two Examples. 

Suppofing there are fix 
Syftems, a, b, c, d, e, f; 
Let all the Numbers point- 
ed to by the Indexes ww be 
in A B i thofe which are to 
be pointed to by theDeter- 
ininators, in C D ; and thofe 
which are feen in the Win- 
dows, in EF. Firft of all, 
you mull turn all your Addition-Rings of the 
Silver-plates andy oxxr Multip lie ation-T late s to ; 
viz. that under all the Indexes w w, and in the 
Windows nothing may appear but 0. Write the Num- 
ber 35-63 near the Determinator, in the Syftems a,b, 
■r, d, and direct them accordingly : The other Num- 
ber 58, you m.uft write down likewife, but under the 
Windows in Syftem a and b y as you fee in this 

Scheme. 
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Scheme. Move the feveral Operators, which are 
moveable, fucceffively as often up and down, till 8 
appears below in the Windows, and you will have 
under the Indexes above 1 8 504, the Produd of 
3563 x 8. And fo the Numbers of the Machine 
will appear thus. 

Next advance your Mul- 
tiplicand 3563, from the 
Right to the Left ; that is 
to fay, place the Deter- 
minator in the Syflem b at 
3, in c at 6, in d at 5, in e 
at 3, and reduce every 
Number in the Window's 

to o, except in the Syflem a. See the Scheme 

following. 

Then pull all the Opera- 
tors again fucceffively in 
b, c,d, and <?, up and down, 
till 5 appears in the Win- 
dows below, and you will 
find at lad under the In- 
dexes 206654, the Pro- 
dud of 3563 x ?8. 
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Bat if you are to divide again xo66$4 by 3563 r 
yon mud place the Dividend above in the Sub- 
jlraffiion- Rings under the Indexes. In the Windows 
below, every Figure mud 
be o, likewife . as in the 
Multiplication ; and write 
the Divifor under the Di- 
vidend, according to Vul- 
gar Arithmetick, and as 
in the Figure here an- 
nexed. 

If you direct theDeterminators in <?, d, c,i\to their 
Numbers, and fubftrad this Divifor by pulling up 
and down the Operators as often as you can, you 
will have in theWindows in e, d, c, £, every where 5 ; 
but on the Silver-Tlates there will remain 285-04. 
Now advancing your Divifor from the Left to the 
Right, bringing to the Windows in d, c t b y all the 
Cyphers o, and operating as before, there will at laft 
appear on the Silver-Tlates nothing at all, but be- 
low in theWindows 5888, See the Figure following: 

And here you have only 
this to obferve, that in 

g fuch Cafes, you cut off 
all the hindermoft Figures 

j) or Numbers in E F, except 
that which ftands under the 

F BrQ. Figure of the Divi- 
for ; what remains is your 

Quotient 
As for what remains, if it be objected that this 
Machine cannot be fitted for lb many and long 

Numbers, 
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Numbers, as one would pleafe, becaufe the Multi- 
plication of fo many Syftems would require too 
great a Force for one Operator to move fo many 
Wheels, kept by Springs, fuppofing the cafe that 
ail the Teeth of Communication mould duly catch :, 
I own that this Objection is but too well ground- 
ed : However, I cannot help obferving at the 
lame time, that this Defect can hardly be avoided, 
in any Arithmetical Machine, for performing all 
thofe Operations of itfelf, without the help of 
the Mind : For there muft certainly be a particular 
Syftem for each Place of Figures, which is to 
communicate with the next ; confequenly, as the 
Syilems encreafe in Number, the Force mult eti- 
creafe alio which is requir'd for moving them all. 
Befides, it ought to be confider'd, of what Size fiich 
a Machine ought to be, which might ferve for com- 
mon Uie. I think few Calculations could be re- 
quired, for which 14 or 16 Syftems might not fuffice. 
That which I made was of 7 Syftems, as I have 
already mention'd. The Difpofition of it was 
neither fo well contrived as I have explained it 
here, nor were its feverai Parts fo well wrought, as a 
good Artificer, who makes Profeffion of fuch Work, 
might have performed it ; yet thofe 7 Syftems were 
very eafily put in Motion 5 and if in a Machine for 
14 Figures made by a skilful Hand, k could not be 
{0 eafily practicable, this DefecT:, I believe, might 
be eafily remedied, by applying the other Hand in 
the fifth or fixth Syftem to the Handle /r, in order 
to eafe and affift the Operator. 

I am jour humble Servant, 

C,L. Gbrstek. 
N z II. Of 



